
DP BARCODE: 0357037; FILE SYMBOL No.: 35935-LG; PRODUCT: F!uroxypyr Technical 

Date: February 24, 2009 

SUBJECT: 

FROM; 

TO: 

Product Chemistry Review of Fluroxypyr Technical TGAI I MUP 

Shyam B. Mathur, PhD 
Product Chemistry Team Leader 
Technical Review Branch/RD (7505P) 

Michael Walsh I James Tompkins, AM 25 
Herbicide Branch I RO (7505P) 

DP BARCODE: 0357037 
DECISION No.: 400097 
File Symbol No.: 35935-LG 
PRODUCT: Fluroxypyr technical TGAI I/ MUP 
PCC: 128968 
REGISTRANT: Nufarm Ltd. 
USE: Herbicide 
FOOD USE: Yes 

INTRODUCTION: 

The registrant Nufarm Ltd. has submitted a registration application for the new technical/mup product 
Fluroxypyr technical. The fluroxypyr technical TGAI I MUP is produced by  

 In support of the application, the registrant has submitted 830 series group A 
and group B data with MAID Nos. 475407-01 , 475407-03, and 475510-01, a CSF for basic formulation 
(dated 09-12-08) and the product label. TAB has been asked to evaluate the product chemistry data 
submitted and determine acceptability the data submitted. 

SUMMARY OF FINDINGS: 

1. The registrant has submitted a basic formulation CSF (dated 09-12-08) for fluroxypyr TGAI /MUP. The 
average purity of the active ingredient in TGAl/MUP is 97.0%, as determined by the five batch analysis. 
The proposed certified limits for the Al are based on the standard certified limits as set forth in 
40CFR§158.350(b)(2). The proposed limits for impurities ~ 0.1 % are based on the preliminary analysis 
and expected to occur in normal commercial production. The product chemistry data submitted 
corresponding to guideline reference 830.1550 (product identity & composition) and 830.1750 (certified 
limits) satisfy the data requirements of 40CFR§1 58.320 and 158.350 respectively [MAID No. 4 75407-01 ]. 

2. The product chemistry data submitted corresponding to guideline reference 830.1600 (description of 
material used to produce the product) satisfy the data requirements of 40CFA§ 158.325 [MAIO No. 
475407-01). 

3. The product chemistry data submitted corresponding to guideline reference 830.1620 (description of 
production process) satisfy the data requirements for 40CFR§ 158.330. The manufacturing process for 
fluroxypyr TGAI I mup consists of . The applicant has provided the 
details of the chemical process with reaction conditions, equipment used, working up procedures, and 
quality assurance steps [MAID No. 475407-01]. 
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4. The product chemistry data submitted corresponding to guideline reference 830.1670 (discussion on 
the formation of impurities) satisfy the data requirements tor 40CFA§158.340. During the production of 
fluroxypyr tgai/mup, the registrant discussed the formation of  major impurities present at the 
concentration of >0.1 %. No other impurities were reported during the 5 batch analysis. The registrant has 
stated that there is no possibility of the formation of impurities of toxicological concern as there are no 
preexisting conditions or starting materials present in the production process which are required for their 
formation [MAID No. 475407-01]. 

5. The data submitted corresponding the guideline reference 830.1700 (preliminary analysis) satisfy the 
data requirements of 40CFA§158.345. The study was conducted under GLP requirements in compliance 
with 40CFA§160. The analysis study was performed by David Norris Laboratories, Ltd., Dartford, Kent, 
England on behalf of Nufarm UK Ltd. Five representative batches of the fluroxypyr tgai/mup  

 were analyzed for percent active ingredient and the impurities. The active ingredient and the 
 impurities were identified and quantified by using HPLC-UV with external standard quantification 

method.  of the  impurities were identified and quantified using HPLC with Conductivity 
detector with external standard method.  

. The LOD's & LOO's for all the impurities were 
determined. The analytical methods were validated for accuracy, linearity, and precision [MAID Nos. 
475510-01]. 

6. The data submitted corresponding the guideline reference 830.1800 (enforcement analytical method) 
satisfy the data requirements of 40CFA§158.355. The purity of the Al in the TGAI was determined by 
HPLC-UV by external standard method. The analytical method utilized a Zorbax Eclipse, XDB-C8 column, 
15 cm x 4.6 mm with UV detector operating at 225 nm. The method was validated for precision, accuracy 
and linearity [MAID Nos. 475407-01}. 

7. The data submitted corresponding to 830 series group B (physical-chemical properties) satisfy the 
data requirements of 40CFR§158.310 (e). The registrant has reported that studies for storage stability 
(830.6317) and corrosion characteristics (830.6320) are pending and will be submitted once completed 
(letter dated September 12, 2008) MAID No. 475407-03). 

CONCLUSIONS: 

The TAB has reviewed the product chemistry data submitted for fluroxypyr technical TGAl/MUP 
) and has concluded that: 

1. All the product chemistry data submitted & c ited corresponding to the guidelines 830 Series group A 
and group B are acceptable. except for storage stability (830.6317), corrosion characteristics (830.6320), 
Oxidation/reduction (830.6314) and vapor pressure (830.7950). 

2. The proposed CSF for basic formulation (dated 09-12~08) is acceptable. 

3. The registrant must conduct the one year storage stability (830.6317) and corrosion characteristics 
(830.6320) for the proposed fluroxypyr technical tgai/mup under full GLP requirements. It is 
recommended that the observations should be made at the intervals of 0 (initial), 3 month, 6 month. 9 
month, and 12 month (final). The results must be submitted to the Agency on completion. 

4. The registrant must generate & submit the results of oxidation/reduction (830.6314) and vapor 
pressure studies (830. 7950) for the fluroxypyr tgai/mup. 

5. Few typo errors in naming of the impurities #2 & #6 (on page 26 of 69; MAID No. 475510-01) must be 
corrected. See Page #20 (confidential Appendix) of this report. 
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830.1550. Product identity & Comoosition: (MAID No. 475407-01) 

Active Ingredient Identity: 

CAS No.: 

Common name/alias· 

Chemical Names: 

IUPAC: 

CAS. 

Molecular formula: 

Molecular weight: 

Structure: 

81406-37-3 

Fluroxypyr-meptyl 

(RS)-1-methylheptyl 4-amino-3.5-dichloro-6-fluoro-2-
pyridyloxyacetate 

1-methylheptyl ({ 4-amino-3. 5-dichloro-&ftuoro-2-
pyridinyl)oxy)acetate 

367 24 
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I Table 1. Manufacturing and lmeuri~ Data for fluroxl'.e:ir technical TGAI I MUP I 
I GLN 11 R~uiremeat 11 MRID 11 Status 11 Details and /or Deficienc~ I 

830.1550 Basic CSF The NC of Al (97.0o/o) Is supported by 5 batch 
Product Identity and composition (09-12-08) A analysis & agrees with the label claim nominal 

concentration. r impurities are listed on the 
CSF. --The description & composition for all the 

8301600 Description of materials used to 475407-01 A starting materials used to produce the 
produce the product fluroxypyr technical  have been 

provided by the reaistrant 
The Al was produced  

Description of productlon 475407-01 . The production 
830.1620 process A process has been described in full details. 

The registrant has provided the complete 
mechanisms of fonnation, quantification and 

830.1670 Discussion of formation of 475407-01 A identification of all the impurities present at the 
imourities levels of > 0.1 %. 

Five representative batches fluroxypyr 
technical ( ) were analyzed 

830.1700 Preliminary analysis 475510-01 A for percent active Ingredient and the Impurities. 
The HPLC-UV in combination of HPLC-TC 
methods were used for the identification of the 
Al and the impurities. The five batch analysis 
supported the proposed CSF for basic 
fonnulation. 
The proposed certified limits for the Al are 

830.1750 Certified limits 475407-01 A based on standard certified limit table, 
Whereas, those of impurities are based on five 

........ .. ~ .......... -........................ _batch anat~is. _____ 
The HPLC-UV (225 nm) with external standard 

830.1 800 Enforcement analytical method 475407-01 A method was used for the determination of ttte 
Al content in the TGAl/MUP. The method was 
validated for orecision linearitv and accuracv .. 

A= Acceptable; N = unacceptable (see Deficiency); NIA= Not Applicable; G =Data gap; I = In progress or need upgrade; U 
= Uo-arade (additional information reauired 
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830 Series arouo B (Physical-Chemical Prooerties) 
Table 2: Phvsical and Chemical Prooerties of: Flurox\/nur technical TGAI I MUP IChlnal 

GLN Requirement MAID Status Result or Deficiency 

830.6302 Co Io r 4754072·03 A Ott white 

830.6303 Physical state . . " A Solld 

830.6304 Odor . . . A Faint odor 

830.6313 Stability to normal and . . . A Stable (Fe and Al po"wYCler and the corresponding 
elevated temperatures, acetates at 54°C 
metals, and metal ions 

830.6314 Oxidation/reduction: .. 
chemical incompatibility 

" & G Not submitted. Data is required 

830.6315 Flammability NA 

830.6316 Explodabillty NA 

830.6317 Storage stability G 1 year study required 

830.6319 Miscibility NA 

830.6320 Corrosion characteristics G 1 year study required 

830.7000 pH 475407·03 A 3.30 

830.7050 UVNisible absorption . . . A Note 1 

830.7100 Viscosity NA 

830.7200 Melting point 475407-03 A se.8°C 

830.7220 Boiling point NA 

830.7300 Density 475407·03 A 1.2451 gtml e 2o·c 

830.7370 Dissociation constants in . .. . A No measurable DC could be determined 
water (DC) 

830.7650 Partition coefficient . .. . A Log Po/w = 5.41 

830.7840 Water solubility: .. . .. A Water = 0.155 mg/I 

830.7950 Vapor pressure .. . " G Data is required 

A= Acceptable: N =unacceptable {see Deficiency); NIA = Not Applicable; G = Data gap; I =In progress or need upgrade; U = Up
grade (a<iditional Information required); TBA= To Be Assigned 
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Note1. 830.7050 (UVNIS): (MRlD No. 475407-03) 

Medium Wavelenath E value calculated 
Neutral 210nm 40673.4 
Acidic 210 nm 41010.1 

Alkaline 219 nm 23804.7 
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830.1800. Enforcement of analvtical method: (MAID No. 474919-02) 

Determination of Al bv HPLC-UV method with external standard method 

OetermlnetiQn of test aubstance purity. enalybcAl proc.."edure -

Th• f1vo 1>atr.h•• of 111UP-0e104 were enay .. d by a velidated a"alytu:el mel:hca t>ased on h tQh 
~f'fom>enc1t l1qu1a cnromaU>grapl'ty tHP\.C1 e mploying an extemal acandarc:I technique w itn ultravlolet 
I UV) del•c:tt0r. 

ThG fb11owing conditions. iNere used 

ll'lstrument: .>asco HP\.C, pump 880PU. UV De1ec1or 875-IJV. 
Auto•amp•er AS-950 

COiumn: x;OFt-CO Zorbax Ecllr:>ee 1~ ~ 4.e mm 1.d 

Cn&umn temperatut""e: amt>'ant 

M obUQ pnaae 70:30 Mwrhanol: Purified water, ,.,oorauo 

Flow rate. i.o m L/m.n 

lnjecbon volume· 10 111 

Oelll<:tor: UV set at 225 nm 

Run Time. 60 min 

Retel'lllon time observa<I ror Fluro ><ypyr· Approiumately 32 minutes 
m•JlTYI: 

STANDARD PREPARATION 

A pnmary relereni;e s tandard of F1uroxypyr-mep1yl was pre1Jared at• cone<1ntralion of 1.0 mg/ml. In 
acat.onltrile Thi•~·• eubsequently used tu prepare ine worWmg etmndards. which w•t• prepar•CI by 
dilution or Iha pttmary standatd in a cetomtrile Th& concentration• or the te•pecttve working &tanaarda 
ate snuwn below: 

1 . 1 o mg/ml. 
2 . 05mglmL 
3. o 2 mg/ml 
4 0 . 1 mg/ml 
!';, 0.05 m[l/m \. 
6 . 0 .01 mg/ml 

SAMPLE PRE PARATION 

A ll &ample• for ttua study wer e prepat,.d f rom atock soluttons s~ored in lhe refligeratot <•-O"C). 
a nd •t•ndards prepered rrest\ on th e day of enalye1a 

ANALYSIS 

T"• ••••y of Fluroxypyr-meptyl wea performed ualng appro~im .. t•ly soc mg of eacl't batch or 
technk:af mat.e'1al. The rTiiU$S of the tecl'\nical material was aecufately recotel•d , tran&ferred to • 100 
m l volumotoc naek (6 aoh.1tlona fn duplteate) and "'•OE! up to vofume WJth acaton1tr11e T h••• •olutions 
war• su1Mequen11y diluted by 1: t O end used for aHay by tn]eotlng eacn duplicate "<>lull<lf\ once 

METHOD VALIDATION 

The method wH validated as reported in Iha pre~minary enaJy&ls srudv. Oavid Norr~ N"talytical 
laboratories I.Id •. Lat>ora1ory Study" 0NA0019 

Precision 

The prec1s1on of this method was determined by making six replicate Injections of a 0 .6 mg/ml- $landard. 
A mean value of 0.503 mgtmL was fot.100 with an RSD of O 697%. 

Mell'tod Linearity 

This method Wil6 demonslral8d to bot linear over the range from 0.01 - 1.0 mglmL with a correlation 
coefficienc of 0 .9997. 

A copy or ttiis method with supporting chromatograms and results of /he lineanty and precision is in 111., 
p1'Bliminary enelys1s study for NUP-Ofl104 as a parr ofth/11 submission 
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CONFIDENTIAL APPENDIX 

Proposed basic CSF (dated 09-12-08) 
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